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ABSTRACT 



DUDLEY KNOX Li3kAR> 

W v/Ac POSTGRADUATE SCHOOL 
MON1EREY CA 93943-5101 



Intranet technologies like web based databases, groupware and e-mail represent the 
next major stage in the evolution of computing and it is greatly expected that they will 
increase the return on information technology investments. Almost every organization 
can benefit from an intranet or extranet. Some of the major benefits of an intranet can be 
counted as cost effectiveness, simplified system integration and growth, easy extension 
into WAN, enhanced security, minimized application development and deployment cost, 
minimized cost of deploying client - server solutions, minimized network management 
and support costs. 

Since International Programs Office (IPO) has several computers connected to a LAN 
and has an IP address, and one of its tasks is to maintain the International Students’ 
records, they should have a good Database System that can be accessed by all the users of 
the office. To solve the inefficiency and ineffectiveness that relates to database system 
that depends on International Students Assistant, we recommend that IPO has to have an 
intranet system with a dynamic database connectivity. Intranet may solve the 
communication problem to share information within the organization and may provide 
better services for the other users. 
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I. INTRODUCTION 



A. BACKGROUND 

The Naval Postgraduate School International Programs Office (NPS IPO) is 
responsible for a very important mission at NPS: integration of the international students and 
their dependents into the life in the U.S.. This is a challenging task, but NPS EPO achieves its 
goals to a large extent. 

The mission of NPS IPO requires a reliable network environment and an easy to 
manage Database Management System (DBMS). The existing database system is a complete 
and effective DBMS, but it is not easy to manage. Since the database, which contains the 
data about the international students, plays a crucial role, it must be the center of the IPO’s 
information infrastructure. 

The computers in the IPO are connected with a LAN. The idea behind connecting 
computers is to share resources such as hard disk space and printers. 

Currently, the dissemination of information is not effective in IPO. The IPO 
personnel find it hard to use and they can’t obtain the data they need in their operations. We 
believe that an intranet system will present the information in a better way so the personnel 
will be more apt to access the information. 

Another problem arises from the chosen database system, Interbase. It is not one of 
the well-known database systems in the market. There are few people available who know 
how to deal with problems when they occur. 

We expect that by deploying an intranet system with a client-server type database 
connectivity, this combination will provide an easy access to the information without the 
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need to install and manage specialized client side software. IPO personnel will be able to 
access the information they need through their standard web browsers. 

Because of the fast paced environment in the IPO, the personnel need an information 
system, which requires minimum training and maintenance. 

B. OBJECTIVES 

The objectives of this thesis are: 

1 . To design an Intranet System for the IPO 

2. To design a database interface that will support the access of the user to the 
underlying database with the help of a browser 

3. To supply the integration of the proposed Intranet and the Database systems 

C. SCOPE AND THE ORGANIZATION OF THE STUDY 

This thesis has two foci. The first one is about the intranet systems and the second 
one is about active web database connectivity. Actually, these two subjects are related to 
each other, so our efforts to develop a solution for the IPO will require a complete 
combination of these two topics. 

The main steps for our thesis are as follows: 

• Search and review of the sources related to the topics above 

• Do a requirements analysis of the proposed system 

• Design the overall structure of the proposed solution 

• Import the existing database to the new chosen database system 

• Define the solution for an Intranet system 
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• Define the method(s) for database connectivity 

• Integrate the Intranet and the database systems 

A wide range of subjects, including ASP, Script Languages, CGI, ADO, ADC, 
Client-Server Model, ODBC, Relational Database Systems (comparisons between MS 
Access, MS SQL Server, miniSQL, mySQL) ActiveX Controls, SQL, HTML, CFML, 
Network Operating Systems, and other network-related topics will be examined. 

D. CHAPTERS 

This section provides an outline of the different parts of this thesis that explores the 
general concept of intranet technology and the specific client application to process the 
database system in the IPO. 

• Chapter I: Introduction - provides a brief description of IPO responsibilities, the 
objectives of this thesis, and the scope and the organization of the study. 

• Chapter II: Internet Overview - explores the global Internet technology system and its 
evolution and revolution, and describes how it is different from WWW. 

• Chapter IE: Intranet Overview - provides the basic idea of intranet technology, the 
comparison to the other technologies, and database management overviews in general. 

• Chapter IV: Intranet and Database Connectivity - describes several software applications 
that can be used in intranet technology to build dynamic database system. 

• Chapter V: The NPS International Program Office - provides a brief description of the 
IPO missions, organization, and information about the current computer system. It also 
describes the database management system and its problems. 
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• Chapter VI: Analysis and Design - discusses the decomposition model and diagram to be 
used in prototyping the dynamic database that will fit to the IPO computer system. It also 
describes the advantages and disadvantages of several operating systems and the 
application software for the database and intranet connectivity. 

• Chapter VII: Conclusions - briefly describes the need for NPS IPO to establish an intranet 
based on IPO computer system to distribute data of International Military Student in its 
database system. 
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II. INTERNET OVERVIEW 



A. THE GLOBAL NETWORK 

One of the most important innovations of the 20th century has certainly been the 
establishment of a global network that enables people to reach information in a way that has 
never been seen before. The name of this global network is the Internet. Actually, the 
Internet is not one gigantic network that connects all the computers in the world; rather, it is 
formed by thousands of networks of different sizes, in different geographical locations, using 
different network architectures, and all connected to one another. For example, a computer in 
Istanbul, Turkey that is connected to a local network can communicate with a computer in 
Monterey, California that is connected to NPS network via the Internet. So how does all this 
happen? The answer is simple. The data that is sent between these two computers passes 
through a number of different networks until it reaches its destination. 

A person, a group, or an organization does not control the Internet. The Internet has 
the capability of worldwide broadcasting. It is a medium for collaboration and interaction 
between individuals and their computers without regard for geographic location. It was 
started as an effort to improve the U.S. military's capabilities in a nuclear attack. Over time, 
it has evolved into today's huge information warehouse that is open to every person in the 
world that has a computer, a modem, and a connection to one of the networks that is attached 
to the global Internet. 
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B. PACKET SWITCHING 



The Internet is a packet-oriented network. This requires that data to be sent must first 
be divided into smaller pieces called "packets" and then sent through the Internet. When 
these packets reach their destination they are re-assembled to form the complete data. If some 
of the packets are lost on their way, the destination node requests retransmission by the 
sender node. 

The networks that make the Internet are linked together by special devices called 
"Routers". The main duty of a router is to check the destination of a packet and decide where 
to send it. Of course not all the routers in the world are completely connected with one 
another, they just decide which router (s) to send the data to next. Routers try to find the most 
efficient route based on the traffic. 





Figure 1: Routers 

C. THE PROTOCOLS 

TCP (Transmission Control Protocol) and IP (Internet Protocol) are the core protocols 
of the Internet . 1 Basically, a protocol is a set of rules that must be followed to ensure a 
healthy data transfer environment. Each computer attached to the network has at least one 

1 Gopher://gopher-chem.ucdavis.edu/l l/index/Internet-aw/Intro_the_Intemet/introto.ip 
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numerical IP address. However, it is hard for a human to remember these numbers (for 
example 131.120.31.50), so the Domain Name System (DNS) was introduced in 1984. 2 
DNS converts the IP address to a URL (Uniform Resource Locator). This is much easier to 
remember for a human (for example www.nps.navy.mil) . 

The Internet embodies a key underlying technical idea, namely that of open 
architecture networking. In this approach, the choice of any individual network technology is 
not dictated by particular network architecture. As a result, each network can be designed in 
accordance with the specific environment and user requirements of that network. Usually 
there are no constraints on the types of network that can be included or on their geographic 
scope, although there are some certain pragmatic considerations. 

D. THE HISTORY OF THE INTERNET 

The birth of the Internet goes back to 1957 when the USSR launched its first satellite 
around the world. 3 To be able to keep pace with the USSR, the United States formed the 
Advanced Research Projects Agency (ARPA) to support research in science and technology 
applicable to the military. The development of information technologies was one of the 
primary focuses. Below we present a timeline of Internet history. 

1961: L. Kleinrock at MIT published the first paper on packet switching technology 
and the first book on this subject in 1964. 



2 Rigney, Steve, TCP/IP: A Survival Guide , p. 3-61. 

3 Intemetvalley.com/intval.html 
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In 1962, Paul Baran from RAND Corporation (America's foremost “think tank” 
during the Cold War) was commissioned by the U.S. Air Force to study how the U.S. 
authorities could communicate after a nuclear attack. 

1964: Paul Baran’s proposal was a packet switched network. This was crucial to the 
realization of a computer network. If packets are lost at any given point, the message can be 
resent by the originator. This method was of course inefficient and slow, but very reliable. 
The way that the packets go is not important; the important thing is whether the packet 
reaches its destination. Today, the Internet still uses the same paradigm. 

1965: ARPA sponsored a study on "cooperative network on time sharing computers". 

1967, MIT researcher Lawrence G. Roberts announced his plan for the "ARPANET". 

1968: The first packet-switched network was installed in National Research 

Laboratory in Great Britain. The same year ARPA awarded the ARPANET contract to BBN 
(Bolt Beranek and Newman). UCLA was selected as the first node of the ARPANET. 

1969: The first four nodes of the ARPANET were ready and connected to each other. 
(UCLA, Stanford Research Institute, UC Santa Barbara, University of Utah) 

1970: The Network Working Group working under S. Crocker released the first host- 
to-host protocol for the ARPANET (Network Control Protocol, NCP). 

1971: The number of the nodes reached 15 (23 hosts); also the same year, protocols 
for Telnet and FTP were defined by NWG. 

1972: The first email program was invented by Ray Tomlinson from BBN. This 
enabled the scientists to use the ARPANET not only for remote computing but also for 
communication. The first public demonstration of the new network technology happened the 
same year at the International Computer Communication Conference. 
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1973: Vint Cerf and Bob Kahn published the basic principles of TCP, on which a 
protocol was designed to meet the needs of an open architecture network environment. 4 
While NCP tended to act like a device driver, the new protocol would be more like a 
communication protocol. The same year, the first international connections became 
University College of London (England) and Royal Radar Establishment (Norway). Vint 
Cerf and Bob Kahn in a paper on TCP first used the term Internet in 1974. 

1976: UUCP (Unix to Unix Copy Protocol) was released by AT&T. The same year. 
The Department of Defense began an experiment with the TCP/IP, and soon decided to 
require it for use on ARPANET. 

1979: BITNET (Because It is Time for Network) was created by IBM. 

1981: The National Science Foundation created a backbone called CSNET. (It didn't 
have an access to the ARPANET at the beginning.) 

1983: TCP/IP became the mandatory protocol for the ARPANET and replaced the 
NCP completely. The University of Wisconsin invented the Domain Name System (DNS), 
making it easier to reach other users because people no longer had to remember the numeric 
IP address. Also the same year, Internet Activities Board (LAB) was established. 

1984: ARPANET was split into ARPANET and MILNET. MILNET was to serve the 
needs of the military and ARPANET was to support the advanced research studies. 

1986: NSFNET (National Science Foundation Network) was created. Internet 
Engineering Task Force (IETF) and Internet Research Task Force (IRTF) were established 
under the LAB. 



4 intemetvalley.com/archieves/mirrors/cerf_how_inet.txt 
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1987: BITNET and CSNET joined to form CREN (Corporation for Research and 
Educational Networking). 

1988: T1 Backbone of the NSFNET was completed. The first Internet virus affected 
about 6000 hosts in the Internet. CERT (Computer Emergency Response Team) established 
by DARPA after the lessons learned from the first Internet worm. 

1989: Cuckoo's Egg by Clifford Stoll told the real story of a German "Hacker ". 

1990: The ARPANET completed its mission and was replaced by NSFNET 
backbone. (The construction of the T3 lines continued). Archie released by a group at 
McGill. (Archie keeps the lists of the files of the FTP sites.) 

1991: Wide Area Information Servers (WAIS) was invented by Brewster Kahle. 
CSNET finished its mission. NSFNET backbone upgraded to T3 (45 Mbps). A security 
mechanism, PGP (Pretty Good Privacy), was released by Philip Zimmerman. Gopher was 
released by a group from University of Minnesota. 

1992: WWW (World Wide Web) was released by CERN. ISOC (Internet Society) 
came to life. Veronica, a gopherspace search tool, was released by University of Nebraska. 

1993: InterNIC was established to provide some specific Internet Services. Mosaic, 
the first GUI to the WWW was developed by Marc Andressen at the University of Illinois. 

1994: ATM (Asynchronous Transmission Mode, 145 Mbps) backbone replaced the 
old T3 backbone of the NSFNET. The first electronic shopping malls appeared on the 
Internet. 

1995: NSF declared that it would not allow direct access to the backbone as of April 
30. NSF contracted with four companies that would be providers to the NSF Backbone. 
These four companies would have the right to sell connections to other parties. NSFNET 
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continued its life as a research network. An annual fee was imposed for domain names 
except “edu” and “gov”. 

1996: The Majority of the Internet traffic carried by backbones of the independent 
ISP's (MCI, AT&T, Sprint, Uunet, etc.). MCI upgraded its backbone from 155 Mbps to 622 
Mbps. 

1997: The war between browser companies continues (Microsoft Internet Explorer 
and Netscape Navigator). Studies on Ipv6 (next generation IP) continue. 

E. THE EVOLUTION OF THE INTERNET 

The growth in the number of the hosts in the Internet is shown in Figure 2: 
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Figure 2: Historical growth of Internet hosts (logarithm scale) 

The Internet is continuing to grow in a rapid manner as of the number of hosts 
connected, new technologies applied and new innovative ways to use it. The Internet has 



11 



involved from a useful tool for the scientific community into a network for anyone who has 
access to use it. At the present time, it is used mostly for the commercial purposes. 

The high rate of growth of the Internet has brought with it the problems. These 
problems can be categorized in two parts: technical and managerial. The existing backbone 
can hardly keep up with the increasing traffic, so it needs to be enhanced by new 
technologies that offer a better solution. During the developing days of the Internet, the 
efforts of volunteers could settle most problems, but now it faces much more complicated 
problems that require more formal management. The most important question for the 
Internet’s future is not the technological change, but rather how to manage it. 

F. WORLD WIDE WEB (WWW ) 

Most people think that Internet is the same thing as the World Wide Web (WWW). 
They are not identical, however. WWW is basically a GUI that uses the hypertext concept as 
programmed in HTML (Hypertext Markup Language). Actually, HTML is not a 
programming language, but rather a mark up language that uses the HTML commands (Tags) 
to design the appearance of a Web page. The current version is HTML 4.0. 

The WWW was invented at CERN Research Institute, Switzerland in 1992, by a 
group headed by Tim Bemers-Lee. 5 Bemers-Lee also wrote the first WWW client and the 
first WWW Server and defined the standards such as URL, HTML, and HTTP. 6 

One of the key components of the WWW is the browser. Browsers are the programs 
that enable the user to view the HTML-based Web pages. The first popular browser was 

s Cem.ch web site. 

6 w3.org/People/Bemers-Lee/ShortHistory.html 
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NCSA Mosaic released in February 1993. One of the inventors of Mosaic, Marc Andreessen, 
later founded his own company ( Netscape ) and released Netscape Navigator. Microsoft 
Company decided to enter the browser race and released its own browser, Internet Explorer, 
for free. 

Pages that are created for WWW should reside in a Web Server. When a browser 
makes a request for a page, the Web Server pulls the page out of its directories and sends a 
copy of it to the browser. 

WWW is the fastest growing part of the Internet. Figure 3 shows the rapid increase in 
the number of Web Sites. 
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Figure 3: Growth in Web Sites (logarithm scale) 



G. THE LANGUAGE OF THE INTERNET : HTML 



By inserting the HTML tags into a normal document, one can easily convert that 
document into an Internet document. HTML is very easy to learn and use. Any type of 
editing environment can be used to create HTML documents (There are also many special 
programs that make this process easier, like MS Frontpage). 
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There are a lot of “tags” to use, but only three of these tags are required. <HTML>, 
<HEAD> and <BODY> tags are required to display a WWW document. Other tags are used 
to control the format of the document. 

A standard committee called the World Wide Web consortium governs HTML. Any 
changes or proposed changes to the HTML language are posted to the consortium’s web 
page, (www.w3.org~) 

Not all of the HTML tags are supported by every browser. To be able to create a web 
page that can be seen by everyone, only the tags that are supported by every browser should 
be used. 

H. CHAPTER SUMMARY 

The Internet has completely changed our lives. Information that used to be available 
only to a lucky few is now available for anyone having a connection to the Internet and a 
computer with a modem and a browser. 

In the near future, as new technologies appear, the effects of the Internet will be more 
dramatic. The mechanisms that we use today for commerce, banking and all the other 
branches of the service sector will need to be redefined for the new Internet age. 
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III. INTRANET TECHNOLOGY AND DATABASE BASICS 



An “intranet” is essentially a private Internet operating on an organization’s internal 
network. Nowadays, many companies use an intranet as a primary medium to deliver private 
corporate information to internal users because it offers several benefits to an organization. 
These include the ease of sharing information between connected computers, the ability to 
develop applications that support heterogeneous platforms throughout an organization (i.e., 
varying operating systems and hardware architectures), common user application interfaces, 
and e-mail and browsers. 7 

Even though intranet is not connected to Internet, there is no such thing as a totally 
secure intranet. An intranet, and any data that passes through it, is vulnerable to attack. 
Providing the appropriate levels of access and security on an intranet, along with flexibility 
to grow and change, is an important consideration. Threats can come from inside the intranet 
or from any connected, external networks, including the Internet. Various studies have 
indicated that the majority of threats (80 to 95 percent) come from within the internal 
network. 8 

A. HISTORY OF INTRANET SYSTEMS 

There is little doubt that intranet technology is revolutionizing corporate computing, 
providing a bold new infrastructure for communication. As quickly as corporate bandwidth 



7 Levitt, Lee, “Intranets: Internet Technologies Deployed Behind the Firewall for Corporate Productivity” 
Drepared for Internet Society INET96 Annual Meeting. 

g Ambegaonkar, Prakash, M Intranet Resource Ki t", p. 350, Osborne McGraw-Hill, California, 1997. 
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